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# Diverse, complimentary skill mix

EVM Analysts
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Auditors

Data Administrators
Administrators

Software Developers

Engineers




Why Implement Data Analysis?

# Cancelled Projects
~ 4 Cost Control Team Recommendations

= Need for better analytical tools

m Need for better project analysis and data analysis
MSFC Center Director’s Cost Control White Paper

Better Data Analysis will enable MSFC Programs/Projects increased
Insight into performance

COLSA Recommendations — Habitat Holding Racks (HHR) Specific
Recent Documents Addressing NASA Project Management

s NPG No. 7120.5A “NASA Program and Project Management
Processes and Requirements”

= Mars Program Independent Assessment Team summary Report —
March 14, 2000

= Mars Climate Orbiter Reports
m NASA Integrated Action Team — December 21, 2000

= Report by the International Space Station (ISS) Management and
Cost Evaluation (IMCE) Task Force (Young Report)

# The President’s Management Agenda — Fiscal Year 2002
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Biological Research Project (BRP)
Overview — Space Station Project

p
# Enabling project of NASA’s non-human life sciences research program
managed by Ames Research Center.

# |Consists of the:

= Centrifuge

m Life Sciences Glovebox

= Habitat Holding Racks (HHR) (Located in US Lab or CAM)

= Various animal and plant habitats as well as other life science
experiments.

# ARC-BRP Mission Requirements Document specifies a high degree of
commonality in the various hardware items to function efficiently as a fully
Integrated facility.

# ARC-BRP chose Boeing via MSFC to design, build, test, and integrate the
BRP Habitat Holding Racks and supporting systems utilizing the EXPRESS
Rack as the design basis.

# Much of the HHR hardware is common in function, fit, and form with other
Biological Research Project hardware.




Science
Powes
Platform

Sarvice
Module

Docking
Compartmant

Univarsal
Docking———
Moduls |

Reszaarch

Modille Rasaarch

Moduls
Soyuz

Soyuz

55 Truss
Sepmarnt

= 54 Truu

THE SFALE STATION
International Participation

Zarya (Sunrisa)
Control Modusle

Saolar Alpba

Pressurizad
g Rotary Joint Port
"‘a Mafing Adaptor 1 ’ L1 Photovaliaic
Tharmal Control . P3Trese Arrays
Crocking and Panel
Hﬁ“stﬂwaga nels . !l.ségmmi _ ]
Module Mobile !..i!\.h.'\ =,
EXPRESS i ol TTak
§3Truss  Foflet o I.F-:'.'.""!.‘:':‘ R ——
e ik i P1Truss B ™
2 Sagment 38
C5A Remots —1

| i ‘-._

IE_‘L P Trisss
Sagment

Cenfirifuge Accommadation Module

JEM Experimeni Logistics Module

JEM Remode Manlpulstar System
a [ United States

JEM Exposed Faciily B Russia

B Japan (Kibo)

B Europe (COF)

B Canada (RMS)

B ltaly (MPLM)

O Brazil (EXPRESS)

| Manipulator Syslem
1 Truss Sagmani
LB

L golar Alpha
Ridary Soliil
Sagment .

".Iiftgaur;lew Expariment Moduls
I|

i ot

F'rn:nﬂnd
Mating Adapter 1

|"EI|:||IH|I:|I'I E
Modile
Elropaan Lab-
Cotumbeis Orbital Facilify

i%

“MubPurposd Loplstics Module

Prassurizey Mating Adapl=r 2



-
(&)
©

A
)

=

O
o

L
o
©

=

O
©
L

|
al

A
af)

PAYLOAD

INTERFACE

EQUIPMENT
(PIE)

’

(Not Shown -- Located below PEHB)
PAYLOAD ETHERNET HUB
BRIDGE (PEHB)

=
=)
>
w
o
=
=
=z
=)
>
@
o
=
w
=
%)
%]
w
o
a
X
u
o
o
o

UTILITY

JUMPERS

\ e VR /70 e W\ N\ W\ W\ W S\ S 7.
m—a— e S R
A 7 \A! (& %)
. A 4 0
P/ A 2
/ Z~
O 7 N\ /A rge
= = = =7/ 4 E w _m m M
H - / &9 P4 M N
N < _AM _mR_. .Aln iy Q
PO XS] = O o m —_ 2
oo =) [<Xs] EgiHy ©
e & =
R 3 £y Q8%
g 5 =+ £Egz
N ¢ 58 A
D 3 w

NOTE: Items noted as (Reference)

are not part of the HHR



Biological Research Project
Funding Profile

April 1996 Program Operating Plan (POP) Submit $45.7

April 1998 POP Submit $49.4
November 2000 $88
Sep\{tember 2001 $73
January 2002 $80
Present $88.5

($’s in Million)

Delivery Date Mar. 31, 2004

Why Data Analysis?
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HHR Project Content History

END ITEMS
Quialification Rack
Flight Racks
Suitcase Simulators
Habitat Fluid Transfer System
Closeout Covers
Habitat Functional Simulator Suite
Habitat Mass Simulator Complement

Spares 2 sets
Portable User Operations Station 1
Command/Telemetry Databases 1

TASKS
Habitat Physical Integration
Analytical Integration
Integrated Rack KSC Support
Passive Damping/Rack Isolation Analysis
User Operations Facility Display Development
Centrifuge/Glovebox Developer Support
User Operations Facility Console Operations

B Remains

; B Deleted 1st Phase
2 D Deleted 2nd Phase
3

3

2 (one added in PCP 1186)

1 set

Why Data Analysis?




Implementation Approach

N

# Two step approach Products

| ewInsight

= Equip Schedules

+ Tools / Filters

¢+ System Training - EV, winsight, Schedule

+ Knowledge \ ePolicies, DRs, etc.

eSummary Reports

= Support

+ Standard Reports

m 5 Pager /CPRS

R eTraining — EV, winsight, Schedule,
raining Data analysis, etc.
+ Hands-on Schedule Support




Standard 5 Pager

SAMPLE DATA

SCHEDULE PERFORMANCE

COST PERFORMANCE

TO MEET BUDGET AT COMPLETION (BAC)

TO MEET CONTRACTOR'S LATEST REVISED

ESTIMATE (LRE)

Y &
Y i

Performance Indicator Key

At Completion Indicator Key

Worse than -10%
Between -10% and -5%
Better than -5%
Change Threshold = 5%

Y
G

TCPI > CPI by more than 5%
TCPI > CPI by less than 5%

TCPI < CPI

HHR Worse than — 5% = Red




EVVM Quick-Look Report

SAMPLE DATA

Dollars in Thousands

Funding Status

$$ in Thousands BCWS BCWP ACWP Schedule Variance Cost Variance |
Current Pd. 1,645 1,509 1,707 -136| -8.3% Y | -198| -13.1%
Cumulative 7,279 6,851 7,350 -428(  -5.9% Y i -499| -7.3% Y |
NASA Kir. Variance Status Indicator Key
BAC 20,796 1 - Worse than -10% Better than -5%
+
EAC 22,480 20,761 : Between -10% and -5% Change Threshold = 5%
VAC 35 i
EAC Forecast Min. Max SPI Current 0.92 i
22,022 23,385 Cumulative 0.94 H
CPI Current 0.88 i
Cumulative 0.93 H
Percent Scheduled 35.0 %
Percent Complete 32.9 % 3 Mo. Avg CPI 0.95
Percent Spent 35.3 % 6 Mo. Avg CPI 0.92
3 Mo. Avg Spend Rate 1,441 (7%) To Compl Perf Index (TCPI) BAC 1.04 1
6 Mo. Avg Spend Rate 1,067 (5%) To Compl Perf Index (TCPI) LRE  1.04 i

234

$$ in Millions

22.0

PMB s 20.8

LRE o 20.8

Project Funding mE s 2 3.0




Top Issues Summary

Top Schedule Variances

WBS Description SV | cv [ VAC | CPI [TCPI-LRE[CPIto LRE] SV cv_| BAC [ LRE [%Budget
1 3200|COMMUNICATIONS Geo | 084 103 -0.19 (203) | (131) [ 2,043 | 2,130 9.8%
1 3700[DATA DISPLAY Geo [ Geo [ 100 [ 100 0.00 (113) 0 388 388 1.9%
1 3300[AUX EQUIP Gt [ GI [113] 0096 0.17 (93) 78 | 2418 | 2410 | 11.6%
1 3100[SENSORS Yt [61 [ Ge]097] 099 -0.02 @37) (11) | 1,728 | 1,750 8.3%
1 2100[PROJMANAGEME] 6% | Yo [ G o [ 094 | 104 -0.10 (12) (17) | 618 622 3.0%

Top Cost Variances

WBS Description SV [ cv [ VAC | CPI [TCPI-LRE[CPIto LRE[ SV CvV_ | BAC | LRE [%Budget
1 3600[PCC G | Go| 08 | 1.03 -0.18 (11) | (29%) | 5801 [ 5988 | 27.9%
2 3200{COMMUNICATIONS G o | 084 [ 1.03 -0.19 (203) | (131) [ 2,043 | 2,130 9.8%
3 2200[SYS ENGINEERING G & G o | 090 | 265 -1.75 6 (26) | 283 283 1.4%
4 3800[I & A Gi [ G1 [ G |09 | 1.00 -0.05 83 (24) | 1,440 | 1,465 6.9%
5 2100[PROJMANAGEME] 6t | Yo [ G o | 094 | 104 -0.10 (12) (17) | 618 622 3.0%

Top LRE Issues

WBS Description SV | cv [ VAC | CPI [TCPI-LRE[CPIto LRE] SV Cv_| BAC [ LRE [%Budget
1 3600[PCC [ Geo | 08 | 103 -0.18 (11) | (2%) | 5801 | 5988 | 27.9%
2 3200[COMMUNICATIONS Geo | 084] 103 -0.19 (203) [ (131) [ 2,043 | 2,130 9.8%
3 4000 SPARES Gt | Y1 [Ge[095 [ 100 -0.06 1 ®) 756 762 3.6%
4 2100[PROJMANAGEME] 6 ¢t | Yo | G o | 094 | 104 -0.10 (12) (17) | 618 622 3.0%
5 2200[SYS ENGINEERING G & b G o | 090 [ 265 -1.75 6 26) | 283 283 1.4%




Bulls-Eye

MEGA HERZ ELEC & VEN F04695-86-C-0050 FPI RDPR
Element: 1000 Bull's-eye Chart - As of: JAN 93 Name: MOH-2

BEHIND SCHEDULE, UNDER COST AHEAD OF SCHEDULE, UNDER COST

w
o
I

*The Bulls-Eye Chart provides overall status at a glance. The point
labeled 'O’ represents the status for the current month. The point

~
S labeled '1' represents the status one month ago.
5 10- «The project is currently behind schedule.
3 . < ) *The project is currently over cost.
g @ *Normally, a negative schedule variance will have a negative impac
g 101 s on cost by program completion. Special attention should be paid to
3 cost for behind-schedule elements as the contract approaches
-20 -
completion.
_30,
BEHIND SCHEDULE, OVER COST AHEAD OF SCHEDULE, OVER COST
-30 -20 -10 0 10 20 30 40
SV % CUM Percent of Dollars
Cost/Schedule Variance
MEGA HERZ ELEC & VEN Cost/Schedule Variance
F04695-86-C-0050 MOH-2 RDPR FPI POP: 01 MAR 1992 - 15 SEP 1993
1992 [1993
g 201 MAY JUN JUL AUG SEP OCT NOV DEC |JAN
3 301
g 2 *The Cost/Schedule Variance Chart graphically depicts the cost and
i o _ —— 0% schedule variances in percentages, and provides the assocjated
-10- — aw S values in dollars (in thousands).
-20 -
30 *Currently, the contractor has an unfavorable schedule variance of -
— AT Compietion 428 (-6%) and an unfavorable cost variance of -499 (-7%
BCWS 03 06 10 14 Dozl.z 25 42 56 73 K;g.s Pz(()).s *The i i ) L_I"S 33%
BCWP 0.2 0.5 0.9 1.4 2.2 2.7 3.8 53 6.9 20.8 20.8
ACWP 02 05 09 15 22 30 42 56 73 20.8] 23.0 complete.
Ccv 00 -00 -00 -0.1 0.0....-0.3....-05.....-03.....-0.5 0.0 -2.2 " w " . .
sv| 01 01 -01 00 00 02 -04 03 -04 *The contractor's Latest Revised Estimate (LRE), which depicts their
Estimate at Completion (EAC), is 20,761, which is 35 less than the
PMB: 20.4 % COMP: 32.9 MR: 0.4 KTR MR LRE: 0.0 PO MR LRE: 0.0 BAC
—<— COST VARIANCE CURRENT FUNDING: 10.0 AS OF: JAN 93
—— SCHEDULE VARIANCE PO EPC: 24.0 OPR: MR B. TECH

PROJ FUNDING: 23.0 PROGRAM: Mohawk Vehicle




Estimate at Completion Validity

MEGA HERZ ELEC & VEN F04695-86-C-0050 FPI RDPR

4000 EAC Validity e — «The LRE Validity Chart compares the contractor's Latest RE
APRMAY.JUN UL AUG SER OCT .NOV DEC | AN Estimate (LRE) to several statistically derived values for the
Estimate at Completion (EAC). The LRE and EAC are terms that
are often used interchangeably, representing the estimate of the total
direct charges against the contract. The LRE should be somewhere
within the range of the calculated values.

*Currently, MEGA HERZ ELEC & VEN LRE of 20,761 is 35 less
than the BAC

*The LRE appears to be below the range of the statistically derived
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22.01
J21.07

20.0+

/SUolyi ur siejiog

19.04

18.0

17.04

16.0+

o values.

' «"Since the LRE falls outside the range of calculated values, the
TCbac 172 172 112 172 12 irz 172 178 201 208 contractor should re-evaluate the LRE as soon as possible."
—-®-3MoAvg1l5.0 164 173 178 19.0 16.9 19.7 203 219 220
-®*-6MoAvg15.0 164 173 174 186 170 19.2 20.1 213 224
—w-CumCPI 150 164 173 174 186 17.0 19.0 200 212 223
—1 - Cost Schdl6.0 19.4 18.0 17.8 182 17.1 175 199 212 222
—%-DoDStd 150 228 189 184 191 171 178 219 221 234

To Complete Performance Index (TCPI)
MEGA HERZ ELEC & VEN F04695-86-C-0050 FPI RDPR *The To Complete Performance Index (TCPI) chart illustrates the
Element: 1000 -TCPI Index- [o53 Name: MOH-2 ff . h h | h h BAC
S efficiency rate that the contractor must accomplish to meet the

Boae

[~

o o
| I

or LRE, based on the contractor's performance to date.

*To date, the cost performance efficiency has been 0.932. In other
words, for each dollar spent, the contractor has accomplished $0.93
worth of the work budgeted.

*To meet the BAC, the contractor must accomplish $1.04 of work
for each dollar spent.

*Given the performance to date, it does not seem likely that the
contractor will be able to meet the BAC.

*To meet the LRE, the contractor must accomplish $1.04 of work for
each dollar spent.

sie|j0q 40 Xapu|

1.10+

1.05+

1.00+

0.95+

0.90+

0.857

0.80+

0.754

0.70+

*Given the performance to date, it does not seem likely that the
< SPI CUmL000 0716 0912 0,940 0972 0.993 1089 0.000 0.948 0941 contractor will be able to meet the LRE.

—&— TCPI-BAC:999 0.999 1.000 1.001 1.007 0.998 1.020 1.034 1.021 1.037
—=—TCPI-LRE.014 1.014 1.015 1.016 1.016 1.008 1.030 1.078 1.072 1.040




EVM Definitions

TERMINOLOGY
USE OF CONTRACTOR PERFORMANCE
ACWP ACTUAL COST OF WORK PERFORMED (ACTUAL COST) MEASUREMENT DATA

/BAC BUDGET AT COMPLETION (ALLOCATED BUDGETS) LRE
BCWP BUDGETED COST OF WORK PERFORMED (EARNED VALUE) CONTRACTOR BUDGET BASELINE &
BCWR BUDGETED COST OF WORK REMAINING e
BCWS BUDGETED COST OF WORK SCHEDULED (PLANNED VALUE) ] MR
CBB. CONTRACT BUDGET BASELINE (TOTAL AUTHORIZED WORK)
CPl . COST PERFORMANCE INDEX
Cv COST VARIANCE (BCWP-ACWP)

EAC ESTIMATE AT COMPLETION (GOVERNMENT'’S EAC)
ETC ESTIMATE TO COMPLETE

LRE LATEST REVISED ESTIMATE (CONTRACTOR’S EAC)
MR MANAGEMENT RESERVE

PMB PERFORMANCE MEASUREMENT BASELINE

SPI PCHEDULE PERFORMANCE INDEX

SV SCHEDULE VARIANCE (BCWP-BCWS)

uUB UNDISTRIBUTED BUDGET

BAC

COST
VARIANCE

SCHEDULE
VARIANCE

COMMON CAUSES FOR VARIANCE

FAVORABLE TIME NOW

POOR INITIAL PLANNING OR ESTIMATING
TECHNICAL BREAK THROUGH

COST OF LABOR AND MATERIAL LOWER THAN PLAN CPR COST PERFORMANCE REPORT

FRONT END LOADING C/SSR COST/SCHEDULE STATUS REPORT
METHOD OF EARNING BCWP

PURPOSE:  TO OBTAIN CONTRACT COST AND

UNFAVORABLE SCHEDULE STATUS INFORMATION
ON WHICH TO BASE PROGRAM
POOR INITIAL PLANNING OR ESTIMATING MANAGEMENT DECISIONS

TECHNICAL PROBLEM

COST OF LABOR OR MATERIAL HIGHER THAN PLAN
INFLATION

NEW LABOR CONTRACTS

WORK STOPPAGE



Benefits of EVM Data Analysis

NO-SUPRISES!
EVM provides a more realistic approach to cost planning based on statistical data
EVM provides a tool for Project Managers to utilize in reviewing Contractor data

= Direct comparisons between contractor data and winsight data is very beneficial

Provides a solid means to forecast future cost requirements based on previous contractor
performance

Shows Valid History

® @ @& S e %

*> e @

= Looks at both total contract and new baseline performance

Provides estimate of required contractor performance to maintain budget within project
schedule

= Provides projections/justifications for future budgets
m Provides good Estimates at Completion (EAC)

Provides trends analysis to reflect whether contractor performance is decreasing or
Increasing

Identifies Cost/Schedule drivers
Helps determine risks to project
Information to support hunches




MSFC winsight Im

Infrastructure

Current

’ July 2

Di

RS40 Server
wlnsight Suite
Oracle
wlnsight Web

rect Support
SLI

General Support

Shuttle

ISS

Future

<
g

lementation Schedule
<

HHR Anal*st Trng

HHR
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c|& 5|32 |2 S|cslae|s |82 |8 |5|5|2|S|&]|5
: N E-BE-NE-R - : : : o | ¢ : B E-NE<-BE-RE- S| ¢
RlrIR|INd|IS]|S SRIR|IR|Imd|RB|S[(m|la|la|ad |||
01 SL} CITRIX Estgblishe ‘WSFC Transition to RS40
) ) Server Complete
’RS4O Mirror Established
’Reserve Hardware and Fundina
’Set up hardware, install software
’Perform Security Scan
Draft IT Security Plan
Initial Testing Complete
Transfer to MSFC Domain
Install and Test Web Compone
Perform Security Scan
' | ’ Complete Testing
Boeing 0SC PW In House, | | |
A [ E—— ’ Port existing data to RS40 Server
LMA NG RD X-37
External Tank External Tank
I
PM Evaluation e\ Production Data eI\
Main Engine Main Engine
PM Evaluation RS40 Maint.

’ Port existing data to RS40 Server

PR N
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Progress to Date

& Hardware/Software setup
= winsight Implemented

= CPRs Loaded
# Training
+ winsight/Administrator
+ Basic EVM
+ Basic hands-on EVM training for analysts

+ Basic, Intermediate, and Advanced Scheduling
techniques

+ Immediate Data Analysis
# CPR analysis support to Projects
# Integrated Baseline Review (IBR) support
# Developed Standard EVM Report (5 pager)
# Schedule Working Group




Where to Next?

# Rollout NASA-wide System for all NASA Projects
# Implement Data analysis tool NASA-wide

# Provide More Advanced EV and Analysis Training
# Establish Standard for Schedule Competencies
# Train, Train, Train, ...

# Coordinate with NASA HQ to conduct pilot test
Implementation of winsight at selected NASA Centers

N
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